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Apocynum venetum is a perennial plant belonging to the family Apocynaceae, and its leaves have been used, under the name Luobuma-Ye ( ), to treat cardiac disease, hypertension, nephritis, neurasthenia, influenza, etc.
1,2) Recently, we have reported that an extract of the leaves has antilipid peroxidation, antihypercholesteremic, and antihypertensive activities and preventive activity against atherosclerosis.
3) In our continued study of Luobuma-Ye, a water extract of the leaves of A. venetum was found to exhibit hepatoprotective activity against D-galactosamine (D-GalN)/tumor necrosis factor-a (TNF-a)-induced cell death in primary cultured mouse hepatocytes (inhibition rate at 50 mg/ml, 55.8%).
4) Thus we separated the water extract with a combination of Sephadex LH-20 column chromatography and reversed-phase preparative TLC and obtained four new phenylpropanoid-substituted flavan-3-ols called apocynins A-D (1-4, yields from water extract were 0.0024%, 0.0097%, 0.0035%, and 0.0031%, respectively), along with two known phenylpropanoid-substituted flavan-3-ols, catechin-[8,7-e]-4a -(3,4-dihydroxyphenyl)-dihydro-2(3H)-pyranone 5,6) (5, 0.0020%) and cinchonain Ia 5-7) (6, 0.0020%), and four known flavan-3-ols, (Ϫ)-epicatechin (0.0488%), (ϩ)-catechin (0.0015%), (Ϫ)-epigallocatechin (0.0258%), and (ϩ)-gallocatechin (0.0078%). In this communication, we report the structure elucidation of apocynins A-D (1-4) using spectroscopic methods. Apocynins A (1) 8) and B (2) 9) were obtained as brown solids and showed the same [MϩH] ϩ ion at m/z 469, 16 amu more than 5 and 6, in positive-ion FAB-MS. The 1 H-and 13 C-NMR spectra of 1 and 2 were similar to each other (Table 1 ) and to those of catechin-[8,7-e]-4b-(3,4-dihydroxyphenyl)-dihydro-2(3H)-pyranone 5,6) (7) and 5, respectively. Their 1 H-and 13 C-NMR data, however, showed the signals of a 3,4,5-trisubstituted phenyl group, instead of those of a catechin B-ring in 7 and 5, indicating that 1 and 2 should contain a gallocatechin unit, not a catechin unit. This was confirmed by the field gradient-pulsed (FG-pulsed) 1 H-detected heteronuclear multiple-bond correlation (HMBC) and difference NOE spectra. In the FG-pulsed HMBC spectrum of 1, H-2 and H-2Ј,6Ј showed the correlations with C-2Ј,6Ј and C-2, respectively, while H-7Љ was correlated with C-2Љ and C-6Љ ( Fig. 1, left) . On the other hand, in the difference NOE experiments, 1 showed NOEs from H-2 to H-2Ј,6Ј (9.8%) and from H-2Ј,6Ј to H-2 (7.2%) and H-3 (3.8%). Similarly, 2 revealed NOEs from H-2 to H-2Ј,6Ј (9.7%), from H-2Ј,6Ј to H-2 (7.2%) and H-3 (5.8%), from H-2Љ to H-7Љ (3.4%), from H-6Љ to H-7Љ (3.6%), and from H-7Љ to H-2Љ (3.3%) and H-6Љ (3.1%). Then the absolute configurations of 1 and 2 were determined by comparing the [a] D and CD data with those of 7 and 5. Thus it was concluded that the structures of apocynins A and B were 1 and 2, respectively. Apocynin C (3) was also obtained as a brown solid and showed the same [MϩH] ϩ ion as 1 and 2 in positive-ion FAB-MS. The 1 H-and 13 C-NMR spectra of 3 were similar to those of 1 and 2, but the very small (nearly zero) coupling constant between H-2 and H-3 suggested that the flavan-3-ol unit was an epigallocatechin unit. The presence of an epigallocatechin unit was confirmed by the correlations observed in the FG-pulsed HMBC spectrum (Fig. 1, right) . The configuration at C-7Љ was determined to be b based on the sign of the CD band at 233 nm (De Ϫ3.0; [q] 233 Ϫ9900), which was the same (minus) as that of 6 (De Ϫ37.0) 5-7) but not of its 7Љ a-epimer (De ϩ10.9).
5-7)
Apocynin D (4) was also obtained as a brown solid and showed the same pseudomolecular ion (m/z 469). The 1 Hand 13 C-NMR spectra of 4 resembled those of 1 and 2, suggesting that 4 should also be a phenylpropanoid-substituted July 1999 Communications to the Editor gallocatechin. This was confirmed by the NOEs observed in the difference NOE experiments: H-2 to H-2Ј,6Ј (10.2%), H-2Ј,6Ј to H-2 (6.5%) and H-3 (4.8%), H-7Љ to H-2Љ (6.7%) and H-6Љ (5.0%). The configuration at C-7Љ was determined to be a, by comparing the sign of the CD band at 233 nm ([a] 233 ϩ6930) with those of the 7Љa-type catechin derivative 8 ([q] 225 ϩ24000) 6) and its 7Љb-epimer ([q] 230 Ϫ33000).
6) From these data, it was concluded that the structure of apocynin D was 4.
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